The opinion in support of the decision being entered today was
not witten for publication and is not binding precedent of
t he Board.
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DECI SI ON ON APPEAL

This is a decision on appeal fromthe final

rejection of clainms 1-11, 13-23, and 25, the only clains

pending in the application.
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The invention relates to a ball grid array
sem conductor integrated circuit device. A sem conductor chip
(Specification, page 11, lines 1-2) having a plurality of

connection pads is nounted to the first surface of a carrier

base (Specification, page 11, lines 5-7). The connection pads
connect to conductors (specification, page 11, line 14 to page
12, line 10) contained on and penetrating through the carrier

base to the opposite surface, each connector connecting to one
of a plurality of external connection termnals

(Speci fication, page 12, lines 11-19) having a spheri cal
shape. A sealing resin layer (Specification, page 12, lines
20-25) surrounds a periphery of the chip; in sone enbodi nents,
di screte first and second insul ati ng adhesive |ayers (page 24,
lines 1-10) are di sposed bel ow and above the chip,
respectively. Along with the carrier base, a reinforcenent
base (page 12, line 26 to page 13, line 9) forns a "sandw ch"
of the core materials (chip, resin layer), the carrier base
and rei nforcenent base having the sanme coefficient of thernal
expansi on whereby thermal stresses of the two bases in
response to tenperature change are substantially equal (page
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14, lines 18-23).

In a further enbodi nent of the invention, the
carrier base and reinforcenent base have substantially the
sanme size as the sem conductor chip (Specification, page 23,

line 19 to page 25, line 3).

In a further enbodi nent of the invention, the
sem conductor chip is not centrally |ocated between the
carrier base and the reinforcenent base (Specification, page
20, lines 6-10), and the two bases have differences in at
| east one of nodulus of elasticity and thickness
(Specification, page 21, line 14 to page 22, line 11) such
that, as a result, thermal stresses in the carrier base and
the reinforcenent base in response to tenperature changes are

substantially equal.

| ndependent clains 1, 14, and 23 are reproduced as
fol |l ows:
1. A ball grid array sem conductor integrated circuit
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devi ce conpri si ng:

a sem conductor chip having a plurality of
connecti on pads;

a carrier base having a first surface to which the
sem conductor chip is nmounted;

a plurality of conductors, each conductor being
el ectrically connected to a correspondi ng one of the
connection pads; the conductors penetrating through the
carrier base fromthe first surface to an opposite, second
surface of the carrier base;

a plurality of external connection term nals, each
external connection term nal having a spherical shape, being
di sposed on the second surface of the carrier base, and being
el ectrically connected to a correspondi ng one of the
conduct or s;

a sealing resin layer surrounding a periphery of the
sem conductor chip; and

a reinforcenment base, wherein the sem conductor chip
and the sealing resin layer forma core material, the carrier
base and the reinforcenent base are skin materials sandw ching
the core material, the sem conductor chip is located centrally
between the carrier base and the reinforcenent base, and the
carrier base and the reinforcenent base have the sane
coefficient of thermal expansion whereby thermal stresses in
the carrier base and the reinforcenent base in response to
tenperature changes are substantially equal

14. A semi conductor integrated circuit device
conpri si ng:

a sem conductor chip having a plurality of
connecti on pads;

a plurality of conductors, each conductor being
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el ectrically connected to a correspondi ng one of the
connecti on pads;

a plurality of external connection term nals, each
connection term nal having a spherical shape and
correspondi ng, respectively, to a correspondi ng one of the
conduct or s;

a first insulating adhesive |ayer;
a second insul ati ng adhesi ve | ayer;

a carrier base adhered to the sem conductor chip by
the first insulating adhesive |ayer; and

a reinforcenent base adhered to the sem conductor
chip by the second insul ati ng adhesi ve | ayer, wherein the
sem conductor chip, the first insulating adhesive |ayer, and
t he second insul ati ng adhesive |layer forma core material, the
carrier base and the reinforcenent base have substantially the
sanme size as the sem conductor chip and are skin material s,
sandwi ching the core material, the connections of the
conductors to the connection pads are |ocated at a first
surface of the carrier base, the conductors are |ocated in the
carrier base, and

t he external connection termnals are |ocated at a second
surface of the carrier base opposite the first surface.

23. A ball grid array sem conductor integrated circuit
devi ce conpri si ng:

a sem conductor chip having a plurality of
connecti on pads;

a plurality of conductors, each conductor being
el ectrically connected to a correspondi ng one of the
connecti on pads;

a plurality of external connection term nals, each
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external connection term nal having a spherical shape and
being electrically connected to a correspondi ng one of to the
conduct or s;

a sealing resin layer surrounding a periphery of the
sem conduct or chi p;

a carrier base having a first surface to which the
sem conduct or chip is nounted; and

a reinforcenment base, wherein the sem conductor chip
and the sealing resin layer forma core material, the carrier
base and the reinforcenent base are skin materials sandw ching
the core material, the conductors being | ocated at |east
partly in the carrier base, the external connection termnals
being |l ocated at a second surface, opposite the first surface,
of the carrier base, the sem conductor chip is not |ocated
centrally between the carrier base and the reinforcenent base,
and the carrier base and the reinforcenent base have
differences in at | east one of nodulus of elasticity and
t hi ckness so that, as a result of the differences, therma
stresses in the carrier base and the reinforcenent base in
response to tenperature changes are substantially equal.

The Exam ner relies on the follow ng references:

Sel na 5, 640, 048 Jun. 17,
1997

Suzuki 5, 650, 918 Jul . 22,
1997

Yamashita et al. (Yamashita) 5,726, 493 Mar .
10, 1998

Dor di 5, 835, 355 Nov. 10,
1998

Clains 1, 4, 9-11, 13, 14, 16, 17, and 19-22 stand

rejected under 35 U . S.C. § 103 as bei ng unpat ent abl e over
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Dordi in view of Sel na.

Clainms 2, 5, 6, 8, 15, 18, 23, and 25 stand rejected
under 35 U. S.C. 8 103 as bei ng unpatentable over Dordi, Selna,

and Yanmashit a.

Claim3 stands rejected under 35 U.S.C. § 103 as

bei ng unpatent abl e over Dordi, Selna, and Suzuki .

Claim 7 stands rejected under 35 U.S.C. §8 103 as

bei ng unpat ent abl e over Dordi, Selna, Suzuki, and Yanmashita.

Rat her than repeat the argunents of Appellant or the
Exam ner, we nake reference to the brief and the answer for

the details thereof.

OPI NI ON

W will not sustain the rejection of clainms 1-11

13-23, and 25 under 35 U. S.C. § 103.
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The Exam ner has failed to set forth a prima facie
case. It is the burden of the Exam ner to establish why one
having ordinary skill in the art would have been led to the
claimed invention by the express teachings or suggestions
f ound
in the prior art, or by inplications contained in such
t eachi ngs or suggestions. |In re Sernaker, 702 F.2d 989, 995,
217 USPQ 1, 6 (Fed. Cir. 1983). "Additionally, when
determ ni ng obvi ousness, the clainmed invention should be
considered as a whole; there is no legally recognizable
"heart' of the invention." Para-Odnance Mg. v. SGS
| mporters Int’l, Inc., 73 F.3d 1085, 1087, 37 USPQRd 1237,
1239 (Fed. Cir. 1995), cert. denied, 117 S.C. 80 (1996)
citing W L. Gore & Assocs., Inc. v. Grlock, Inc., 721 F. 2d
1540, 1548, 220 USPQ 303, 309 (Fed. Cr. 1983), cert. denied,

469 U.S. 851 (1984).

On pages 8-15 of the Brief, Appellant argues that
the Dordi reference applied by the Exam ner does not teach a

printed circuit board having vias within it and sol der balls
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on the opposite side of the printed circuit board for making
connections; and that while the Sel na reference does teach a
printed circuit board having vias and opposite-nounted sol der
balls, no basis is suggested by the Exam ner for conbining the
two references. Appellant further asserts that neither Dordi
nor

Sel na teaches a carrier base and reinforcenent base having the
sanme coefficient of thermal expansion; while admtting that
Dordi di scloses such a concept in its discussion of the prior
art, Appellant asserts that there is no support in Dordi for
the proposition that matching coefficients of thernal
expansion of materials on opposite sides of a sem conductor
chip in a ball grid array package is known or suggested in the
prior art. Appellant further asserts that there is no el enent
in Dordi that corresponds to the carrier base clainmed, and
that there is no elenent in Selna that corresponds to the

rei nforcenent base. Further, Appellant asserts, even assumn ng
t he conbi nati on of Dordi and Sel na teaches every el enent of
the clained invention, the person having ordinary skill in the
art woul d not have found it obvious to nake the conbination

advanced by the Exam ner.
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In the Answer, the Exam ner admts that Dordi does
not suggest vias in its printed circuit board, but asserts
that Dordi's silence with regard to the use of vias does not
rule out their use, and that it is "comon practice" to use
vias. The Exam ner points to Selna for a teaching of vias in
a printed circuit board as "an obvi ous extension to the Dordi
device." The Exam ner asserts®! that it would be "sinple" to
substitute a printed circuit board with vias for another board
| acki ng them The Exam ner admits that Dordi teaches matching
coefficients of thermal expansion within a discussion of the
prior art, but insists that such teaching is fully applicable
agai nst the instant invention. The Exam ner further asserts
that Figure 6 of Dordi illustrates a carrier base and
rei nforcenent base being substantially the same size as the

sem conduct or chi p.

As pointed out by our review ng court, we nust first

! W note that the Exam ner's reference to Appellant's
argunent here as "[n]onsense"” is inconsistent wwth the spirit
of 37 CFR 8 1.3, which requires applicants and their attorneys
to conduct thensel ves with decorum and courtesy. MPEP 8§
707.07(d) cautions Exam ners that "[e]verything of a personal
nature nust be avoided" in Ofice conmmunications.
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determ ne the scope of the claim "[T]he nane of the gane is

the claim™ 1In re Hniker Co., 150 F.3d 1362, 1369, 47 USPQd

1523, 1529 (Fed. Cr. 1998).

Appel lant's claim 14 recites a sem conduct or
integrated circuit device conprising a sem conductor chip
having a plurality of connection pads, each connected on a
first surface of a carrier base to a correspondi ng conductor,
each conductor connected to a correspondi ng spheri cal - shaped
external connection termnal on a second, opposite side of the
carrier base, a first insulating adhesive |ayer adhering the
carrier base to the sem conductor chip, a second insulating
adhesi ve | ayer adhering a reinforcenent base to the
sem conductor chip, the carrier base and reinforcenent base
formng a "sandwi ch” with the insulating |ayers and
sem conductor chip between them and wherein the carrier base
and reinforcenent base have substantially the sanme size as the

sem conduct or chi p.

We agree with the Exam ner that Dordi teaches, as
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noted supra, the sem conductor chip and associ ated connecti on
pads and conductors; the carrier base (32); and the

rei nforcenent base (34), the two bases being substantially the
sane size (see Fig. 6). Dordi teaches a first and second

i nsul ati ng adhesive |ayer (the sealing resin |ayer 36 bel ow
and above the sem conductor chip, respectively), the

rei nforcenent base adhered to the sem conductor chip by the
second insulating layer. Neither Dordi nor Sel na, however,
teach or suggest that the carrier base and reinforcenent base
have substantially the sane size as the sem conductor chip.
The Exam ner argues that Dordi teaches this elenment, and
points to Figure 6 for support of his position. As noted
supra, Figure 6 does illustrate that stiffener 34, which
corresponds to the reinforcenent base of the instant

i nvention, has substantially the sane di nensions as tape 16,
on which sem conductor chip 12 is nounted. Carrier base 32 is
not illustrated in Figure 6; Dordi inplies but does not
explicitly teach that the carrier base has substantially the
sanme size as the reinforcenent base, by explaining that sol der

balls 26 align with and may be sol dered to appropriate pads on
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printed circuit board 32. Assum ng that board 32 is
appropriately sized to neet the claimlanguage, however,
Figure 6 clearly illustrates that sem conductor chip 12 does
not have substantially the sane size as reinforcenent base 34.
In Figure 6 of Dordi, sem conductor chip 12 is pictured as a
rectangle at the center of a nuch larger rectangl e depicting
stiffener 34. Selna contains no teaching to renedy the
deficiencies of Dordi; in all enbodi nents shown in Sel na,

sem conductor chip 12 is much snmaller than the board to which
it is nounted. Because the conbination advanced by the

Exam ner does not contain every elenent of the clained

i nvention, we cannot sustain the rejection of clainms 14-20
under 35 U.S. C

§ 103.

The Federal Circuit states that "[t]he nere fact
that the prior art may be nodified in the manner suggested by
t he Exam ner does not make the nodification obvious unless the

prior art suggested the desirability of the nodification.” In

re Fritch, 972 F.2d 1260, 1266 n.14, 23 USPR2d 1780, 1783-84
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n.14 (Fed. CGr. 1992), citing In re Gordon, 733 F.2d 900, 902,
221 USPQ 1125, 1127 (Fed. G r. 1984). "Ooviousness may not be
establ i shed using hindsight or in view of the teachings or

suggestions of the inventor." Para-Ordnance, 73 F.3d at 1087,
37 USPQ2d at 1239, citing W L. CGore & Assocs., 721 F.2d at

1551, 1553, 220 USPQ at 311, 312-13.

Appellant's claim 1l recites a sem conductor chip
having a plurality of connection pads; a carrier base having a
first surface to which the chip is nounted; a plurality of
conductors, each connected to a correspondi ng connecti on pad,
penetrating through the carrier base to the opposite, second
surface of the carrier base; a plurality of spherical-shaped
external connection term nals disposed on the second surface
of the carrier base, each electrically connected to a
correspondi ng conductor; a sealing resin |layer surrounding a
peri phery of the chip; and a reinforcenent base, which al ong
with the carrier base sandw ches the sem conductor chip and
its associated resin layer, having the sanme coefficient of

t hermal expansion as the carrier base, such
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that thermal stresses on the two bases in response to

t enperature changes are substantially equal

Upon a careful review of Dordi and Selna, we fail to
find any suggestion or reason to nodify Dordi to use the
printed circuit board of Selna as the "carrier base" of
Appellant's invention. W agree with the Exam ner that Dordi
teaches a sem conductor chip (12) having a plurality of
connection pads, surrounded by a resin layer (36). Dordi
teaches that the chip is nounted on a thin tape (16, 16')
rather than a printed circuit board or carrier base; Dordi
further teaches a plurality of conductors (24, Fig. 1) that
penetrate through the tape to an opposite surface, where each
conductor connects to a spherical shaped connection term nal
(26). Contrary to the assertions of both the Exam ner and
Appel l ant, Dordi explicitly teaches, within the detailed
description of his invention, a stiffener (34) having a
coefficient of thermal expansion (CTE) matching the
coefficient of thermal expansion of the printed circuit board
(32)(col. 5, lines 7-10). The difficulty in relying on Dordi,
fromthe Examner's point of view, is that if tape 16 is
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construed to neet the limtation of a carrier base, such base
does not have a CTE matching that of the reinforcenent base;
and that if printed circuit board 32 is construed to neet the
[imtation of a carrier base, such base does not have
conductors penetrating through it to an opposite second

surface contai ning external connection term nals.

The Exam ner relies on Selna for a teaching of a
printed circuit board structure having vias connected to
external connection terminals on the opposite side of the
board (colum 5, line 50 to colum 6, line 9). As nentioned
supra, the Exami ner argues that it would have been obvious to
conbi ne Dordi and Sel na because "it is common practice to
provide vias in PCBs . . . to allow the PCB to be connected to
anot her PCB," and because "Sel na shows just this feature and
it makes an obvious extension to the Dordi device." The
Examiner fails to point to any evi dence, whether contained in
Dordi, Selna, or any other prior art reference, that would
have notivated the person having ordinary skill in the art to

repl ace the PCB of Dordi with that in Sel na containing the
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desired vias. |In the absence of evidence suggesting why the
skilled artisan woul d have found it obvious to nodify the

i nvention of Dordi, having a PCB with no vias or connection
termnals on its |lower surface, to include such vias and
connection termnals, we will not sustain the rejection of

clains 1-11, 13, 21, and 22 under 35 U S.C. § 103.

Appel lant's claim 23 recites a ball grid array
sem conductor integrated circuit device, including many
l[imtations very simlar to those contained in claiml: a
sem conductor chip, plurality of conductors, plurality of
external connection termnals, a sealing resin |ayer
surrounding the chip, a carrier base to which the chip is
nounted, and a reinforcenment base. The notable differences
between claim1 and claim 23 are that (a) the sem conductor
chip is not nounted centrally between the carrier base and
rei nforcenent base, and (b) rather than having matching
coefficients of thermal expansion, the two bases have

differences in at |east one of nodulus of elasticity and

t hi ckness, so that thermal stresses on the two bases in
response to tenperature changes are
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substantially equal (notably, the same goal expressed in claim

1, and sol ved by mat chi ng CTEs).

The Examiner relies on a conbination of Dordi,
Sel na, and Yamashita to arrive at the invention recited in
claim?23. To neet the |imtations first presented in claim23
(chip location, base characteristics), the Exam ner asserts
t hat Yanmashita teaches non-central |ocation of the
sem conductor chip, and two bases having different
t hi cknesses, concluding that Yamashita "show a device which is
sinpler to fabricate than the Dordi device and it woul d have
been obvious to enploy it." W agree with the Exam ner that
Yamashita teaches, in two of its enbodi nents, an "internediate
plate 31" and a "heat rel ease nmenber 41" |ocated at roughly
the same spot as the reinforcenment base of the instant
invention; we further agree that the sem conductor chip 12 of
Yamashita is not |located centrally between printed circuit
base 11 and the opposing pl ate/ nenber. Yamashita, however,

does not teach varying the nodulus or thickness in order to

equalize thermal stresses on the carrier base and

rei nforcenment base. Yamashita teaches that internediate plate
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31 increases the avail able el ectrode pattern area, with

i mproved i nductance characteristics (colum 8, lines 8-13).
Yamashita teaches that the heat rel ease nenber is neant to
radi ate excess heat away fromthe sem conductor chip and
associated wiring (colum 9, lines 18-23). Yanashita does not
teach or suggest that thermal stresses on the printed circuit
board and any "reinforcenent base" are of concern, or that the
nodul us of elasticity or thickness of either board or base
shoul d be varied in order to make those stresses substantially
equal . Even if we assume that Yamashita provided the
internedi ate plate and/or heat rel ease nenber with a nodul us
of elasticity or thickness different fromits printed circuit
board, for the purpose of equalizing thermal stresses, the
Exam ner has presented no suggestion fromthe art of record as
to why it would have been obvious to nodify the Dordi
invention, with its two bases having equal coefficients of

t hermal expansion, to use the "unequal" bases of Yanashita.

As noted supra, Dordi teaches a carrier base and

rei nforcenment base having equal coefficients of thernal
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expansi on, presunably to achieve the sane goal s advanced by
Appel l ant. Dordi, however, does not teach or suggest varying
the nodul us of elasticity or thickness of one of its bases in
order to make the thermal stresses in the two bases in
response to tenperature changes substantially equal. |In any
event, the Examiner did not rely on Dordi to neet this

[imtation of Appellant's invention.

Upon a review of the references relied upon by the
Exami ner, we fail to find any suggestion or reason to provide
a carrier base and reinforcenent base having substantially the
sanme size as the sem conductor chip, as recited in claim 14.
Dordi and Sel na teach sem conductor chips substantially
smal | er than the bases(s) on which they are nounted.
Yamashita and Suzuki were not relied upon by the Exam ner to
teach sizing the bases as clained, and in any case do not
teach or suggest bases of an appropriate size. Therefore, we
will not sustain the rejection of clainms 14-20 under 35 U. S.C

8 103 as being unpatentabl e over Dordi and Sel na.
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In view of the foregoing, the decision of the
Exam ner rejecting clains 1-11, 13-23 and 25 under 35 U.S.C. §
103 is reversed.

REVERSED

M CHAEL R FLEM NG
Adm ni strative Patent Judge

BOARD OF PATENT
PARSHOTAM S. LALL

N N N N N N N N N N

Adm ni strative Patent Judge APPEALS AND
| NTERFERENCES
ANI TA PELLMAN GROSS )

Adm ni strative Patent Judge

N—r
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